Through descriptive informetrics, HIV/AIDS research on Uganda and Kenya are compared by country, by publication type and date, by institutional affiliation, by publishing sources, by size of publications, by gender, and by nature of research collaboration. Research funding plays major role in the creation of relevant research centers in these countries and in financing research projects and research affiliates. Most publications are coauthored and focus on women, and a large proportion of HIV/AIDS documents are published outside Africa. The study recommends further research on the rest of Africa, on research collaboration, and on comparison of various population categories. The refinement of piloted research methodology and funding will be crucial for further research.
Introduction
The HIV/AID pandemic is one of the greatest catastrophes to mankind in the twentieth and twenty-first century. Shell (2000) observes that, had the HIV/AIDS pandemic been war, the human race would have long surrendered. Indeed, the epidemic has claimed a lot of lives since its discovery in the early 1980s. According to the report of the Joint United Nations Programme on HIV/AIDS-UNAIDS (2002), forty million people were living with HIV/ AIDS as at the end of year 2001, with over 70 percent (i.e., 28.5 million) of the total number of infections occurring in sub-Saharan Africa. This forms an infection rate of 9 percent of the of, and trend in, collaboration? Which institutions/organizations are behind HIV/AIDS research on Uganda and Kenya? And, which is the predominant source of information on HIV/AIDS in Kenya and Uganda?
Procedure
Publications count and analysis is one of the bibliometric analytic techniques. It involves studying the number of publications in a given field, or productivity of literature in the field, with the aim of comparing ''the amount of research in different countries, the amount produced during different periods, or the amount produced in different subdivisions of the field'' (Hertzel, 1987, p. 156) . Using that technique, the study reported here compares the HIV/AIDS research about Kenya and Uganda.
The AIDSearch database-2002 (on CD-ROM), which was used to collect the bibliographic data, is a combination of three databases: (1) the AIDSLINE (i.e., AIDS Information onLINE)-MEDLINE AIDS/HIV subset, (2) AIDSDRUGS, and (3) AIDSTRIALS. The combined database, produced by the U.S. National Library of Medicine, contains 325,000 references to information about the HIV/AIDS and related topics. AIDSLINE includes citations from journal articles, government reports, letters, technical reports, meeting abstracts/papers, monographs, special publications, theses, books, and audiovisuals. Its citations are derived from MEDLINER, CANCERLITR, HealthSTAR, CATLINER, AVLINER, and BIOETHICSLINE files. AIDSDRUG is a dictionary of chemical and biological agents under evaluation in the AIDS clinical trials covered in the companion AIDSTRIALS database. AIDSTRIALS covers information about the clinical trials of substances being tested for use against AIDS, HIV infection, and AIDS-related opportunistic diseases.
A specific search, employing the geographic indicator (name of country, i.e., Uganda OR Kenya as subjects) was conducted using the ''geographic area'' field. This field features an item index consisting of the place names for the locations covered in the subjects of the database records. Unlike the key words/phrase mode of ADVANCED searching which is broad, the ''Geographic Area'' offers a more specific search. Hence, by limiting the search to the ''Geographic Area,'' documents published about Kenya and Uganda, regardless of authors' country of origin, were retrieved for analysis. The aim of choosing this search strategy was to download only those documents or publications specific to the two countries.
A total of 1045 documents were retrieved, downloaded using specified fields, and analyzed. Both Bibexcel (version 2003) and Microsoft Excel-2000 softwares were used to analyze data. Specifically, Bibexcel removed duplicates and calculated the frequency distribution of the data. The file that was created was converted to Excel, which was used to sort the data according to the several variables derived from the downloaded bibliographic data.
Bibliographic data that were downloaded for analysis include the number of authors to a single paper and their names, the name of the journal, date of publication, the publication type, geographic area, source, publication country, population, the authors' addresses, and gender. The nature of collaboration between the authors (i.e., whether single or coauthorship) was determined by the number of author contributors, and the journal name was employed to assess the journals publishing HIV/AIDS research. The scatter of publications in journals was analyzed to determine the most prolific of these journals.
The publication date was used to examine the growth of literature and the trend of research on both countries. In order to compare different types of documents with the view to determining the most used channel of communication of HIV/AIDS research, the publication type was employed, while the geographic area (i.e., name of country) helped in the analysis of data according to country. The ''source'' field assisted in evaluating the sizes of the documents.
The publication country helped in the analysis of data according to the country where the publications were published, while the ''population'' field was used to download and analyze only the documents that concern human beings. Only documents whose ''population'' check tag was ''human'' or ''human; animal'' were included in this study. Excluded in this study were records, which concerned animals only.
Finally, the authors' addresses assisted in comparing research by institutional affiliation and thus helped to determine the institutions most responsible for HIV/AIDS research on Uganda and Kenya. Data were also analyzed by ''sex'' in order to determine which group (i.e., male or female) that was given greater attention by researchers.
Findings
Of the 1045 documents, 369 (35.3 percent) were on HIV/AIDS in Kenya and 676 (64.7 percent) were on Uganda. Seven (0.7 percent) documents were shared by the two countries. In other words, research featuring the HIV/AIDS pandemic in Uganda and Kenya was jointly reported in seven publications.
HIV/AIDS research on Uganda and Kenya: comparison by publication type
An analysis of data according to the publication type indicates that there were four types of publications, namely, meeting abstracts, journal articles, monographs, and newspaper articles. Meeting abstracts consisted of 344 records on Kenya and 650 on Uganda making a total of 994 (95.1 percent), while journal articles comprised of sixteen on Kenya and eleven on Uganda. The total number of journal articles was twenty-seven (2.6 percent). Table 1 shows that monographs totaled 22 (2.1 percent) with Kenya's and Uganda's shares being nine and thirteen, respectively. The only two newspaper articles retrieved were on Uganda. However, the two countries witnessed similar patterns of research output. Except for the 1990/1991 period where there was a difference in growth of publications (i.e., an increase for Kenya and a decrease for Uganda), the pattern is similar.
In both countries, there was a downward trend between 1989 and 1990 from a total of fifty-eight publications to forty-one and a slight increase to forty-three publications in 1991. This was followed by a sharp rise by a growth rate of approximately 190 percent to 125 publications in 1992. Within the same period, Kenya's publications grew by twenty-nine publications (an increase of 181.3 percent) while Uganda's production increased by 196.3 percent to eighty publications. Thereafter, production remained almost the same throughout the 1993/1994 period for both countries. The Figure further illustrates that there was a low research output in 1995, 1997, 1999, and 2000 where the total number of publications did not exceed fifteen in each year. However, 1996 and 1998 recorded 212 and 291 records, respectively. Both countries witnessed the largest production in these two periods. The least number of publications was witnessed in year 2000 where one publication was on Kenya and three on Uganda, totaling only four documents. It can also be seen that no documents were published earlier than 1989. Table 2 compares the top ten institutions that contributed to the publication of HIV/AIDS literature on Uganda and Kenya. Some 215 institutions were responsible for the production of 676 HIV/AIDS publications on Uganda between 1989 and 2000 with the majority (seventyone; 10.5 percent) coming from Makerere University. The university's Institute of Public Health produced five documents while the Department of Social Work and Social Administration contributed three. The Medical School and the Departments of Pediatrics and Psychology produced two publications each, while the Departments of History, Pathology, Obstetrics & Gynecology, and Literature, among others, produced one document each. Other institutions that contributed to the publication of HIV/AIDS literature on Uganda include The AIDS Support Organization-TASO (forty; 5.9 percent), the Medical Research Institute (thirty-six; 5.3 percent), and Ministry of Health-MOH (thirty-three; 4.9 percent), among others.
HIV/AIDS research on Uganda and Kenya: comparison by institutional affiliation
On its part, Kenya's HIV/AIDS research was more concentrated at the University of Nairobi. Overall, 108 institutions contributed to the total number of publications on HIV/ AIDS in Kenya. The University of Nairobi produced ninety-nine publications with the Department of Medical Microbiology producing the largest number of publications (fourteen). The university was followed by the Kenya Medical Research Institute (KEMRI) with thirty-two (8.9 percent) publications, the Association of People with AIDS in Kenya- 
HIV/AIDS research on Uganda and Kenya: comparison by publication country
Only 99.6 percent of the publications provided information on the publication country. As Table 3 indicates, HIV/AIDS publications on Uganda were published in fifteen countries, whereas those on Kenya were produced in ten countries. The majority of the publications on both countries were published in Switzerland, which tops both lists with 185 and ninety-one publications on Uganda and Kenya, respectively. In total, Switzerland produced 276 (26.5 percent) of the publications. In the second position is Canada with 157 publications on Uganda and eighty-seven on Kenya. Other countries in which over ten publications were published include Japan, Netherlands, Germany, United States, Italy, Kenya, and England. The rest of the countries reported less than ten publications. It can also be noted that the countries where research on HIV/AIDS in Kenya has not been published but authors have used to publish their findings on HIV/AIDS in Uganda include Australia, Denmark, France, Scotland, and Uganda. Finally, authors published the least number of publications (i.e., one) in Denmark and Kenya on Uganda and South Africa in the case of Kenya. AIDS is the most used ''source'' in publishing HIV/AIDS literature on the two countries. This source published half of the publications (i.e., 514; 50.6 percent). It consisted of 327 publications on Uganda and 187 on Kenya. In the second and third positions are the America and the Kroniek van het Ambacht, which published 289 and 161, respectively. The rest published no more than five documents.
HIV/AIDS research on Uganda and Kenya: comparison by publishing sources

HIV/AIDS research on Uganda and Kenya: comparison by the publication size
The size of each retrieved document was calculated using the ''source'' field. Majority of the documents (1020; 97.6 percent) were between one and four pages long (see Table 5 ). Of these, 354 were on Kenya while those on Uganda totaled 666 publications. Documents that were between five and nine pages long totaled eighteen (1.7 percent), which therefore indicates that 1038 (99.3 percent) documents were less than ten pages long. According to Table 5 , only one document exceeded thirty pages but two had fifty-three and ninety-two leaves in that order.
HIV/AIDS research on Uganda and Kenya: comparison by gender
The majority of HIV/AIDS publications in the two countries (206; 38.1 percent) were on females only while those on the males only were thirty-eight (7.0 percent). Of the 212 publications on Kenya, twenty-two (10.4 percent) were on males only, ninety-one (42.9 percent) considered both sexes, while ninety-nine (46.7 percent) were specifically on women. The distribution of the literature on Uganda by gender revealed that of the total 328 publications, sixteen (4.9 percent) focused on males, 205 (62.5 percent) discussed AIDS as it affects both sexes, and 107 (32.6 percent) were specifically on women. However, 190 publications focused on females in Kenya while those on males were 113 publications. In the case of Uganda, a total of 221 and 312 publications, respectively, dealt with males and females. Fig. 2 , which illustrates the nature of coauthorship or collaboration, provides the number of publications that were each authored by x number of authors. Of the 1029 records that provided the authors' names, 80.4 percent were each jointly authored by two or more authors while only 19.6 percent were each single authored. Kenya's single-authored publication was fifty-four (14.8 percent) and Uganda's equivalent totaled 148 (22.3 percent) . This means that two or more authors wrote 85.2 percent of Kenya's and 77.7 percent of Uganda's total publications. Fig. 2 also shows that thirteen-author papers were only three (0.3 percent). Therefore, the largest number of authors to have coauthored an article on HIV/AIDS in Kenya and Uganda are thirteen.
Discussion
The total number of publications produced on the two countries (i.e., 1045) represents 31.9 percent of the Eastern African total publications, which adds up to 3275 (10.2 percent) of the entire sub-Saharan Africa, according to a previous study conducted by Macias-Chapula and Mijangos-Nolasco (2002) . Kenya produced fewer publications than Uganda during the entire period, a situation that can be attributed to many varied factors. Some of which may have contributed to the discrepancy and which may require further investigation could be the number of research centers. For instance, Cohen (2000) observes that there were four key AIDS research centers in Uganda, namely, Makerere University, Mulago Hospital, Uganda Virus Research Institute, and Lacor Hospital, whereas Kenya's collaborative research centers were the University of Nairobi and the Ministry of Health. These institutions contributed a substantive number of publications in the two countries. The assumption here is that the research centers seem to bear the bulk of HIV/AIDS-related research and publications in a given country. Similarly, research-funding agencies increasingly finance research centers whose research output is considerably larger than those originating from other research generating agencies. Arguably, research centers in the region are staffed with a significant number of expatriates who facilitate the research process since such staff have to account for their research to the sponsors largely through publication. In this respect, Cohen (2000) indicates that in 1980 Kenya received its external HIV/AIDS funds, which amounted to US$3.6 million, from Canada's Medical Research Council, National Institutes of Health (US), the Medical Research Council (UK), International AIDS Vaccine Initiative (IAVI), and the U.S. Agency for International Development. Uganda's external sources of HIV/AIDS funding between 1986 and 1998, which totaled US$24.7 million, came from NIH and the U.K. Medical Research Council. These figures indicate that the ratio of Kenya's external funding compared to that of Uganda is approximately 1:7. If the observation that ''output indicators can be used to derive robust input indicators for research in a given subject area'' (Lewison, Lipworth, & de Francisco, 2002) holds true, then it follows that the small number of publications that were published about HIV/AIDS in Kenya reflects the little funding that was channeled by the external donors. Uganda's large amount of literature, on the other hand, accrues from substantial amount of money dedicated to HIV/AIDS research in the region. The Uganda government's honorable fight against HIV/AIDS is well documented.
As regards the nature of authorship, there were more coauthored publications than there were single authored. Similar findings were observed by Macias-Chapula and MijangosNolasco (2002) in their study on Central Africa. Unlike humanities and social sciences, where coauthorship is thought to be minimal (Onyancha & Ocholla, 2002) , it seems that most biomedical research activities are conducted between two or more authors (Ravi, 2001; Garg, 2001; Cunningham, 2001 in Onyancha and Ocholla, 2002) . These authors note that today's research and development activities are collective and not individualistic in nature.
Countries that were jointly analyzed alongside with Kenya and Uganda demonstrated the relevance external funding and collaborative efforts in HIV/AIDS research. This study, however, could not ascertain the extent of foreign collaboration by institution or country due to the lack of data. The AIDSearch database provides only the addresses of the first named author. The coauthors' addresses are not provided, making it difficult to know the countries and/or institutions collaborating with Kenya and Uganda in HIV/AIDS research. However, according to Cohen (2000) , Uganda's main collaborating institutions include Johns Hopkins University, Case Western Reserve University, Imperial College (London), Institute of Tropical Medicine (Antwerp), U.K. Medical Research Council, the U.S. NIAID, and the University of Milan. Kenya's collaborators are the University of Manitoba, University of Washington, University of Ghent, Oxford University, and the Institute of Tropical Medicine. Majority of these institutions greatly featured in this study as some of the most prolific (see Table 2 ). Their collaborative activities are centered on the research centers/institutions named above.
An analysis of data by gender revealed that the HIV/AIDS literature focusing on women (38.1 percent) was higher than those focusing on men (7.0 percent). According to the World Health Organization (WHO) (2002), women are said to be biologically, economically, socially, and culturally vulnerable and thus at high risk of infection from HIV/AIDS. The ratio of infection in Africa is twelve to thirteen African women for every ten African men. The WHO further observes that 55 percent of adult infections in sub-Saharan Africa are women and that half a million children get infected by their HIV positive mothers. In Kenya alone, while 900,000 men were HIV positive as at 2001, there were 1.4 million women with the HIV infection. Uganda's ratio was 230,000 men to 280,000 women. This scenario may well explain why there was more research on HIV/AIDS targeting women when compared to men. Furthermore, major nongovernmental organizations and other key players in the fight against HIV/AIDS such as the WHO and UNAIDS advocate for a gender-based response to the prevention of the spread of AIDS. This may, in turn, have a bias in funding HIV/AIDS research projects that are related to women and hence more publications.
Although previous studies describe the growth of AIDS literature as exponential (Sengupta & Kumari, 1991; Wyatt, 1988; Pratt, 1992 in Macias-Chapula et al., 1998 , the present study did not find any particular and definite pattern in the literature growth. Seemingly, a larger target population may yield a better and clear picture regarding the growth of AIDS literature. Nevertheless, it is possible to predict the publishing trends of the HIV/AIDS literature. As discussed in Section 4.2, any increase is immediately followed by a decrease in the number of publications, except for the 1999/2000 period. This trend may therefore be used to forecast future trends of HIV/AIDS research on Kenya and Uganda and assist in making policy decisions on strategizing HIV/AIDS research. Whereas the disease was diagnosed in 1982 in Uganda and 1984 in Kenya, the first published document appeared in 1989. This implies that the average publishing time lag is five to seven years.
Except for Kenya, Uganda and South Africa, which published a total of twenty-one publications, all countries behind the publication of the rest of the HIV/AIDS literature were from outside Africa, which most probably shows that local authors prefer to publish their research findings in foreign sources. Table 4 supports this view since the majority of the sources of HIV/AIDS publications are foreign based. Besides, since most research funds originate from outside Africa, it seems likely that donors greatly influence where the research findings are published.
Meeting abstracts, which Macias-Chapula and Mijangos-Nolasco (2002, p. 315) found to have ''important implications for information scientists and librarians,'' and covered 95.1 percent of the publications, are indicative of the nature of the sources of the publications. In essence, they show that the majority of the HIV/AIDS documents on Uganda and Kenya originated from meetings (i.e., conferences, proceedings, workshops, or seminars). Whether indicative or informative, extract or critical, abstracts are meaningful research resources besides being ''highly valued as a condensed and comprehensible representation of a text's content'' (Moens, 2000, p. 54) . No doubt they are important. Journal and newspaper articles, on the other hand, seem to be a rarely used means of communicating HIV/AIDS research. Monographs were highly regarded in publishing HIV/AIDS research on Kenya and Uganda.
Conclusion
In conclusion, although Uganda has, for a long time, been unstable politically from the persistent fights-a situation that could have hindered effective research-research activities regarding HIV/AIDS were focused on the country more than Kenya. One would have expected more HIV/AIDS research on Kenya, throughout the entire period of study, considering Kenya's continued increase in HIV infections besides the country's favorable research environment. The government of Kenya and other stakeholders involved in the formulation of policies on research in HIV/AIDS should vigorously campaign for more research funds and other resources that have made Uganda's case a success. Collaborative links with foreign researchers should also be strengthened.
This comparative study on HIV/AIDS research on Kenya and Uganda demonstrates the use of descriptive bibliometric techniques in assessing the research outputs on a given geographical region. Further research is however recommended to investigate the scientific impact of HIV/AIDS in Kenya and Uganda. We further recommend that other key bibliographic databases be used to analyze, for instance, the type of collaboration in HIV/AIDS research given the inadequacy of the MEDLINE database to provide the coauthors' addresses. This being a preliminary study on HIV/AIDS research in sub-Saharan Africa, it is hoped that several bibliometric indicators would ultimately be identified for purposes of evaluating HIV/AIDS research in the region.
